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(57) Abréegée/Abstract:

In a cylinder lock assembly, a latch operating tube has an enlarged end portion extending into an outer drive tube disposed In an
outer handle. A locking spindle Is disposed In the latch operating tube and has a locking tongue extending radially and outwardly
through the outer drive tube to Interlock with an outer rose when the locking spindle Is pressed by a push button to move to a
locked state. A locking plate Is sleeved around the locking spindle and has a radial locking part to engage a protrusion that projects

radially and inwardly from an inner surface of the enlarged end portion so that the locking spindle Is locked against movements to
an unlocked state when the locking spindle is In Its locked state.
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ABSTRACT OF THE DISCLOSURE

In a cylinder lock assembly, a latch operating tube
has an enlarged endportion extending into anouter drive
tube disposed i1n an outer handle. A locking spindle
1is disposed in the latch operating tube and has a locking
tongue extending radially and outwardly through the
outer drive tube to interlock with an outer rose when
the locking spindle is pressed by a push button to move
to a locked state. A locking plate is sleeved around
the locking spindle and has a radial locking part to
engage a protrusion that projects radially and inwardly
from an inner surface of the enlarged end portion so

that the locking spindle is locked against movements
to an unlocked state when the locking spindle is in its

locked state.
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PUSH-BUTTON TYPE CYLINDER LOCK ASSEMBLY

CROSS~-REFERENCE TO RELATED APPLICATION

This application claims priority of Taiwanese Patent
Application No. 100210018, filed on June 2, 2011l.
BACRKGROUND OF THE INVENTION
1. Field of the Invention

The invention relates to a cylinder lock aésembly,
more particularly to a cylinder lock assembly having
an inner lock unit with a push button, which can be
pressed to place the cylinder lock assembly in a locked
state.
2. Description of the Related Art

A cylinder lock assembly typically includes an inner
lock unit provided with a push button or rotary button
for operating a locking spindle that passes through a
rectangular latch operating tube. When the locking
spindle is operated through the push or rotary button,
the cylinder lock assembly can be placed in a locked
state. However, because the rotation of the rotary
button is inconvenient for handicapped persons,
push-button type cylinder lock assemblies are commonly
used in public places. Various forms of cylinder lock
assemblies having push-button type inner lock units
have existed in the prior art. Nevertheless, the

constructions thereof are complicated. Examples

thereof are disclosed in US5,816,086, US6,623,053 and

Us7,934,754.
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SUMMARY OF THE INVENTION

An object of the present invention is to provide
acylinder lock assembly having a push- button type innexr
lock unit, which has a simple constructian.

According to one aspect of the invention, a cylinder
lock assembly comprises: a latch unit; an outer‘Iock

unit which includes an outer rose, an outer handle, an

outer drive tube, a latch operating tube, a locking
spindle, and a locking plate; and an inner lock unit.

The outer drive tube is disposed rotatably in the
outer rose and connected to the outer handle, the outer

drive tube having an axially extending aperture. The

latch operating tube is connected to the latch unit,
and has an enlarged end portion extending into the outer
drive tube opposite to the outer handle. The enlarged
end portion has a surrounding wall, and a protrusion
projecting inwardly and radially from the surrounding
wall. The locking spindle is disposed axially in the
latchoperating tube andmovable axiaily between a locked

state and an unlocked state. The locking spindle has
one end that is inserted into the surrounding wall and
that has a locking tongue extending radially and

outwardly through the aperture of the outer drive tube

and movable axially within the aperture. The locking

tongue is interlockable with the outer rose when the

locking spindle is in the locked state. The locking
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plate is fixed to the locking spindle transversely of
the outer drive tube and in proximity to the locking
tongue. The locking plate has a radially extending
locking part to engage the protrusion and to thereby
lock the locking spindle against a movement to the
unlocked state from the locked state when the locking
spindle is in the locked state.

The inner lock unit includes a push button connected
to another end of the locking spindle and operable to
press and move axially the locking spindle from the
unlocked state to the locked state. -

According to another aspect of the invention, a
cylinder lock assembly comprises an outer rose, an outer
handle, an c.>uter drive tube disposed rotatably within
the outer rose and connected to the outer handle. The
outer drive tube has an axially elongated aperture. A

latch operating tube is connected to a latch unit, and

‘has an enlarged end portion that extends into the outer

drive tube opposite to the outer handle. The ehlarged
end portion has a surrounding wall, and a protrusion
projecting inwardly and radially from an inner surface
of the surrounding wall. A locking spindle extends

movably in the latch operating tube and has one end that
is inserted into the surrounding wall and that has a
locking tongue extending radially and outwardly through

the aperture of the outer drive tube and movable axially

within the aperture. The locking tongue 1is
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interlockable with the outer rose when the locking
spindle is moved fromanunlocked state toa locked state.
A locking plate is fixedly sleeved around the locking

spindle inproximity to the locking tongue. The locking

plate has a locking part extending radially to the inner

surface of the surrounding wall. An inner handle has
a puéh button that is connected to another end of the
locking spindle. The push button is operable to press
and move axial.ly the locking spindle from the unlocked
state to the locked state.

When the locking spindle ismoved to the locked state,
the locking part of'the locking plate engages the
protrusion on the surrounding wall to thereby prevent

the locking spindle from returning to the unlocked state

from the locked state. The protrusion 18 movable away

from the locking part of the locking plate to permit

the locking spindle to return to the unlocked state when
the latch operating tube is rotated relative to the
locking spindle and the locking plate.

BRIEF DESCRIPTION OF THE DRAWINGS
Other features and advantages of the present
inventionwill become apparent in the followingdetailed

description of the preferred embodiment with reference
to the accompanying.drawings, of which:

Fig. 1 1s an e'xploded perspective view of a cylinder
lock assembly according to the present invention;

Fig. 2 1is another exploded perspective view showing
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the cylinder lock assembly in more detail;

Fig. 3 is aperspective viewshowinga latch operating

tube of the cylinder lock assembly;

Fig. 4 is a fragmentary pexrspective view showing a

locking spindle of the cylinder lock assembly;

Fig. 5 is a perspective view showing a locking plate
of the cylinder lock assembly;

Fig. 6 is a sectional view showing an outer lock unit
of the cylinder lock assembly;

F:Lg 7 is another sectional view showing the outer
lock unit;

Fig. 8 is the same view as Fig. 6 but showing that
the locking spindle is pressed;

Fig. 9 is the same view as Fig. 7 but showing that
the locking spindle is pressed;

Fig. 10 is a plan view illustrating the iocking
spindle, the lockingplate and the latch operating tube;

Fig. 11 is the same view as Fig. 10 But illustrating
that a protrusion of the latch operating tube 1s moved
away from a locking part of the locking plate.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Figs. 1 to 4, a cylinder lock assembly
according to a preferred embodiment of the present
invention is mountable on a door panel 1 and includes

an outer lock unit 2, an inner lock unit 3 and a latch

unit 4.

The outer lock unit 2 includes the following
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components:

An outer rose 21 has an axial hole 211, two angularly

spaced apart recesses 212 communicated with the axial

hole 211, and a pair of internally threaded mounting

posts 213.

An outer d];ive tube 22 is disposed axially and movably

in the outer rose 21 and has one end portion that is
inserted into an outer handle 23 and that has an engaging

element 221 to engage the outer handle 23. A

key-operated lock 20 isdisposed in the outer end portion

of theouterdrive tube 22, andhasalockcore 201 operable
through a key 203 to rotate an actuator plate 202.
Another end portion of the outer drive tube 22 has four
angularly spaced apart tabs 222 respectively inserted

into four slots 2411 formed in a spring retainer 241
of a returning mechanism 24. The spring retainer 241

carries a torsion spring 242 which functions to return
the outer drive tube 22 and the outer handle 23 after
the outer handle 23 is operated to rotate a predetermined
angle. Two angularly spaced apart apertures 223 are
formed in the outer drive tube 22 in proximity to the
tabs 222 and are elongated axially.

A latch operating tube 25 has a tube gection 251 of

square cross section and connected to an enlarged end

portion 252. The enl‘arged end portion 252 has a

surrounding wall 250, two angularly spaced apart

protrusions 253 that protrude inwardly from an inner
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surface of the surrounding wall 250 proximate to an

annular free end 2501 of the surrounding wall 250, two

angularly spaced apart prongs 254 that projects axially

from the annular free end 2501, and two angularly spaced
apart notches 255 indented from the annular free end

2501. Each notch 255 has a shallow notch portion 256

and a deep notch portion 2551 that is indented from a
bottom of the shallow notch portion 256.

A locking spindle 26 extends through the latch
operating tube 25, and has one end extending into the
surrounding wall 250 of the enlarged end portion 252.
The locking spindle 26 is formed with.sbring bearing
parts 264, two locking tongues 262 that extend radially
and oppositely, apair of angularly spaced interlocking
grooves 261 formed respectively in the locking tongues
262, and a pair of stoﬁ elements 263 formed respectively

on the locking tongues 262 adjacent the interlocking

grooves 261.

The locking spindle 26 is movable axially between
an unlocked state (not pressed by a push button 31) and
a locked state (pressed by the push button 31). The

locking tongues 262 are movable axially and respectively

in the apertures 223 of the outer drive tube 22 and extend
radially and outwardly through the apertures 223 for.
interlocking with the recesses 212 of the outer rose

21. The locking tongues 262 interlock with the outer

rose 21 when the locking spindle 26 is in the locked
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state.

A locking plate 27 is formed as a-resilient plate
which is transverse to the outer drive tube 22.and is
attached fixedly to the locking spindle 26 in proximity
to the locking tongues 262. The locking plate 27
includes two radially extending locking parts 271, a
hole 273 for extension.of the locking spindle 26, and
multiple resilient bent tabs 272 projecting inclinedly
in proximity to the hole 273. When the locking plate
27 is sleeved around the locking spindle 26, one palir
of the bent tabs 272 interlock with the interlocking
grooves 261, thereby preventing the locking plate 27
from.moving relative to the locking spindle 26. The
stop elements 263 abut against and stabilize the locking
plate 27, or to prevent vibration of the locking plate
27 relative to the locking spindle 26.

A transmission member 28 is a hollow body, which 1is
received within the outer drive tube 22 between the
key-operated lock 20 and the locking spindle 26. The
transmission member 28 has a cylindrical wall 282 and
an end wall 281. The end wall 281 has a passage hole
284 for passage of the actuator plate 202 of the
key-operated lock 20. The end wall 281 is in abutment
with the engaging element 221 of the outer drive tube
22. Thecylindricalwall 282 of the transmission member

28 has two pushers 283. When the transmission member

28 is rotated by the actuator plate 202, the pushers
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283 push the prongs 254 of the latch operating tube 25,
respectively.

A Dbiasing spring 29 is disposed inside the
transmission member 28 between the end wall 281 and the
locking spindie 26, and has one end connected to the
spring bearing parts 264 of the locking spindle 26.
Another end of the biasing spring 29 abuts against the

end wall 281 to bias the locking spindle 26.

Referring to Figs. 8 and 9, when the locking spindle
26 18 moved to the locked state, the locking parts 271

respectively engage the protrusions 253 on the
surrounding wall 250 to thereby prevent the locking
spindle 26 from returning to the unlocked state from

the lock state. Referring to Figs. 10 and 11, the
protrusions 253 are movable away from the locking parts
271 to permit the locking spindle 26 to return to the
unlocked statewhenthe latchoperatingtube25 isrotated
relative to the locking spindle 26 and the locking plate
27 .

Referring back to Figs. 3 to 9, the protrusions 253

are proximate to the annular free end 2501 of the
surrounding wall 250, and are spa-ced angularly from the
notches 255. The locking tongues 262 are located
outwardly of the annular free end 2501 and interlock
with the recesses 212 of the ocuter rose 21l when the locking

parts 271 engage the respective protrusions 253. The

locking tongues 262 aremoved into the respective shallow
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notch portions 256 by the biasing spring 29 when the
latchoperatingtube25is rotated tomove the protrusions
253 away from the locking parts 271 (see Fig. 11). The
locking tongues 262 are received in the respective deep
notch portions 2551 when the locking spindle 26 is in

the unlocked state.

Preferably, the protrusions 253 are substantially
wedge-shaped and have inclined surfaces 2531 (Fig. 6).
The locking parts 271 contact resiliently and slidingly
the inner surface of the surrounding wall 250 and are
slidable over the inclined surfaces 2531 to come into
engagement with the protrusions 253 when the locking

spindle 26 moves to the locked state from the unlocked

state.

The inner lockunit 3 includes apush button 31 disposed

within an inner handle 32 for connectionwith the locking

'spindle 26. The structure of the inner lock unit 3 is

known and is not detailed hereinafter.
The latch unit 4 is mounted within a latch mounting

hole 12 of the door panel 1 by virtue of screws 45, and
includes a rectangular hole 42 for insertionof the latch

operating tube 25, and two holes 43 for insertion the

mounting posts 213. The tube section 251 of the latch

operating tube 25 extends through a lock mounting hole

11 in the door panel 1 and the rectangular hole 42 and

connected to the inner lock unit 3. The latch unit 4

can thus be actuated by the latch operating tube 25 to
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retract a latch 41. The mounting posts 213 of the outer
rog8e 21 are arranged to pass through the lock mounting
hole 11 1n the door panel 1 and the holes 43 in the latch

unit 4, and are connected threadedly and respectively
to two screws 34 extending through two apertures 33 (only

one is shown in Fig. 1) of the inner lock unit 3. The
outer and inner lock units 2, 3 and the latch unit 4
are therefore firmly attached to the door panel 1, and
the locking spindle 26 is connected to the push button
3.

Referring once again to Figs. 1 and 6 to 9, when the
push button 31 i1is pressed, the locking spindle 26 1is
moved axially from an unlocked state (Figs. 6 and 7)
to a locked state (Figs. 8 and 9). Accordingly, the
two locking parts 271 .of the locking plate 27 slide past
th.e. inclined surfaces 2531 of the respective protrusions
253 of the latch operating tube 25 so as to come into
engagement with the protrusions 253. Furthermore, the
locking tongues 262 of the locking spindle 26, which
slide axially within the respective apertures 223 1in
the outer drive tube 22, move from the respective deep
notch portions 2551 into the respective recesses 212
of the outer rose 21. As a result, the outexr drive tube
22 is locked against rotational movements relative to
the outer rose 21, the outer handle 23 cannot be rotated,

and the outer lock unit 2 is 1in a locked state.

The outer lock unit 2 may be unlocked by using the
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key 203 and by rotating the inner handle 32. Referri'ng

to Figs. 1, 6 to 11, when the inner handle 32 1s rotated,
the rotation of the inner handle 32 is transmitted to
the latch operating tube 25 so that the protrusions 253

thereof are moved angularly away from the respective

locking parts 271, i.e., froman engaging position shown
in Fig. 10 to a non-engaging position shown in Fig. 11.
At this state, the locking spindle 26 is moved from 1ts
locked state (Figs. 8 & 9) to its unlocked state (Figs.
6 & 7) by the action of the biasing spring 29.
Accordingly, the locking tongues 262 of the locking
spindle 26, which slide within the respective apertures

223 of the outer drive tube 22, are moved from.the
respective recesses 212 of the outer rose 21 and 1into
the respective shallow notch portions 256 of the latch
operating tube 25. After the inner handle 32 1is
returned to its. original position by a torsion spriﬁg
(not shown) of the inner lock unit 3, the latch operating
tube 25 is returmned to its original state so that the
locking tongues 262 are returned to the deep notch

portions 2551. The outer and inner lock units 2 and

3 are therefore unlocked.

Alternatively, when the key 203 1is used to operate
the lock core 201, the actuator plate 202 is rotated,
the transmission member 28 moves idly an angle and then
pushes the prongs 254 using the pushers 283, thereby

rotating the latch operating tube 25 a predetermined
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angle so that the protrusions 253 thereof are moved away
from the respective locking parts 271 of the locking
plate 27. The outer and inner lock units 2 - and 3 can
therefore be unlocked as described hereinbefore.
While the present invention has been described in
connection with what is considered the most practical
and preferred embodiments, it is understood that this
invention is not limited to the disclosed embodiment
but is.intended- to cover various -arrangements included
within the spirit and scope of‘ the broadest

interpretationsoas toencompass all suchmodifications

and equivalent arrangements.
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What is claimed is:
1.A cylinder lock assembly comprising:

a latch unit;

an outer lock unit which includes an outer rose, an
outer handle, an outer drive tube, a latch operafing
tube, a locking spindle, and a locking plate; and

an inner lock unit;

said outer drive tube being disposed rotatably in
said outer rose and connected to said ocuter handle, said
outer drive tube having an axially extending aperture;

said latch operating tube being connected to saild
latchunit, and having an enlarged end portion extending

into said outer drive tube opposite to said outer handle,

said enlarged end portion having a surrounding wall,
and a protrusion projecting inwardly and radially from
salid surrounding wall;

said locking spindle disposed axially in said latch
operating tube andmovable axially betweena locked state
and an unlocked state, said locking spindle having one
end that is inserted into said surrounding wall and that
has a locking tongue extending radially and outwardly
through said aperture of saidouterdrive tube andmovable
axially within said aperture, said locking tongue being
interlockable with said outer rose when said locking
spindle is in said locked state;

said locking plate being fixed to said locking

spindle transversely of said outer drive tube and 1in
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proximity to said locking tongue, gaid locking plate
having a radially extending locking part to engage said
protrusion and to thereby lock said locking spindle
against amovement tosaidunlockedstate fromsaid locked
state when said locking spindle ig in said locked state;
said inner lock unit including a push button

connected to another end of said locking spindle and
operable to press and move axially said locking spindle
from said unlocked state to said locked state.

2. The cylinder lock assembly of Claim 1, wherein
said locking spindle has a pair of said locking tongues
that extend radially and opposite-ly, and said locking
plate is sleeved around said locking spindle in abutment
with said locking tongues, and has a hole to pernit said

locking spindle to extend therethrough.

3. The cylinder lock assembly of Claim 2, wherein
gaid locking plate further has resilient bent tabs
projecting inclinedly in proximity to said hole and
interlocked with said locking spindle.

4. The cylinder lock assembly of Claim 3, wherein
said locking spindle has a pair of angularly spaced
interlocking grooves to engage sald bent tabs.

5. The cylinder lock assembly of Claim 4, wherein
said locking spindle further has a pair of stop elements
formed respectively on said locking tongues to abut
against saild locking plate.

6. The cylinder lock assembly of Claim 2, wherein
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said outer drive tube has two angtilarly spaced apertures
that are elongated axially, said locking tongues of said
locking spindle extending radially and outwardly
through said apertures and being movable axially within
sald apertures, respectively.

7. The cylinder lock assembly of Claim 6, wherein
sald outer rose has two angularly spaced recesses to
respectively interlock with said locking tongues when
said locking spindle is in the locked state.

8. The cylinder lock assembly of Claim 2, wherein
said enlarged end portion of said latch operating tube
has a pair of said protrusions projecting inwardly and
oppositely from said surrounding wall, said locking
plate having a pair of said locking parts that are formed
respectively at two opposite ends of said locking plate
and that contact slidably and resiliently an inner
surface of said surroundingwall, said protrusions being
substantially wedge-shapedand havinginclined surxfaces,
wherein when said locking spindle moves from said
unlocked state to said locked state, said locking parts
respectively slide over said inclined surfaces to come
into engagement with said protrusions respectively.

9. The cylinder lock assembly of Claim 2, further
comprising a key-operated lock and a transmissilonmember,
both of which are disposed within said outer drive tube,

said enlarged end portion further having two angularly

spaced prongs projecting axially from an annular free
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end of said surrounding wall, said transmission member
driving said prongs when said key-operated lock 1is
operated by a key.

10. The cylinder lock assembly of Claim 9, further
comprisingabiasing spring to bias said locking spindle
to move to said unlocked state from said locked state,
said transmission member being configured as a hollow
body that is disposed in said outer drive tube between
said enlarged end portion and said key-operated lock,
said biasing spring being disposed in said hollow body
and having one end connected to said locking spindle.
11. A cylinder lock assembly comprising:

an outer rose;

an outer handle;

an outer drive tube disposed rotatably within said
outer rose and connected to said outer handle, said outer
drive tube having an axially elongated aperture;

a latch operating tube connected to a latch unit,
and having an enlarged end portion that extends 1nto
said outer drive tube opposite to said outer handle,
said enlarged end portion having a surrounding wall,
and a protrusion projecting inwardly and radially from
an inner surface of said surrounding wall;

a locking spindle extending movably in said latch
operating tube and having one end that 1is inserted into

said surrounding wall and that has a locking tongue

extending radially and outwardly through said aperture
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of said outer drive tube and movable axially within said
aperture, said locking tongue being interlockable with
said outer rose when said locking spindle is moved from
an unlocked state to a locked state;

a locking plate fixedly sleeved around said locking
spindle inproximitytosaidlockingtongue, said locking
plate having a locking part extending radially to said
inner surface of said surrounding wall; and

an inner handle having a pushbutton that is connected
to another end of said locking spindle, said push button
being operable to press and move axially said locking
spindle from said unlocked state to said locked state;

wherein, when said locking spindle is moved to said
locked state, said locking part of said locking plate
engages said protrusion on said surrounding wall to
thereby prevent said locking spindle from returning to
gaid unlocked state from said locked state; and

wherein said protrusion is movable away from said
locking part of said lockingplate topermit said locking
spindle to return to said unlocked state when sald latch
operating tube is rotated relative to said locking
spindle and said locking plate.

12. The cylinder lock assembly of Claim 11, further
comprising a biasing spring tobias said lockingspindle
to move to said unlocked state when -said protrusion 1s
moved away from said locking part.

13. The cylinder lock assembly of Claim 12, whereiln
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said protrusion is proximate to an annular free end of
said surroundingwall, saidenlarged end portion further

having a notch that is indented from said annular free
end of said surroundingwall and that is spaced angularly
from said protrusion, said locking tongue being located
outwardly of said annular free end and interlocking with
said outer rose when said locking part of said locking
plate engages said prot;rusion, said locking tongue
being moved into said notch by said biasing spring when
said latch operating tube is rotated to move said
protrusion away from said locking part.

14. The cylinder lock assembly of Claim 13, whereiln
said notch includes a shallow notch portion proximate
to said annular free end, and a deep notch portion that
ig indented form a bottom of said shallow notch portion,
said locking tongue being received in said deep notch
portion when said locking spindle is in said unlocked
state.

15. The cylinder lock assembly of Claim 11, wherein

said protrusion is substantially wedge-shaped and has

an inclined surface, said locking part contacting

resiliently and slidingly said inner surface of said
surrounding wall and being slidable over said inclined
surface to come into engagement with said protrusion

when said locking spindle moves to said locked state.
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